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nU`P[]QfS&HcZYIPò,T�pYQ�nUpYHcSUTUQonmT"SUQf^WnUQ=�JQfa�TUHcSoõ

kYHJS�Q��JQ	S�òØS�Q�ó¤QfSUQfZWa�QÑø�QÑGcSUQÝG3OYIPQÛT�H ö�^WG3Z�TU`Kó¤ò TUpYQÝ`KZ�T�Q	SU÷
ó¤Q	S�Q	ZWa	Qcõ ñ³Z�T�pYQÝó¤HcIPIKHlø&`PZYôWV�ø�QÝ`KZi�JQfnqTU`PôJGlT�QsTUpWQÞQ��RQoa�T�H3ó
`KZ�T�Q	SUó¤Q	S�Q	ZWa	Q�HcZ+nUtWGlT�`PGcI$SUQf^WnUQcõ[¥2GcSUôJQ	SÓIK`PZYQinq`��	Q�`PZWa�S�QfGJnqQon
`KZ�T�Q	SUó¤Q	S�Q	ZWa	Qc�¤`KT.[]Qoa�S�QfGJnqQon�t\QfSqó¤HJSUh�GcZWa�Q���OY^]T.GcIPnUHÛnUtWGlT�`PGcI
SUQf^WnUQcõ
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T�UOV�W `bn(G,n�a�`PQ	Z�TU`��\a�GctYtYIP`PafGlT�`KHJZdõ�ñ�T�pWGcn(G�h�G3`PZsIKHgHctsø&`KTUp
ó¤HJ^YS�ó¤^YZWa�TU`PHcZ a	GcIKIbnfõ5#�Gcaup ó¤^YZWa�T�`KHJZ pWGcn�GÞIPHgHct ZYQfnqT�ó¤HcS
ø&pY`baup�T�pYQEORHc^WZW[Yn�G3S�Q$tWG3SuG3hwQ	TUQ	Sund`PZ�TUS�H][]^Wa�Qo[�GlT�SU^WZÓTU`Ph.QJõ
kWHcS�nUG-	cQÐH3ó(Q	XgtRHJnU`KTU`PHcZdV$øÚQ�tWSUQonqQfZJT.TUpWQiGcZWG3IPò]nq`bn�ó¤HJS.TUpYQ
h�G3`PZÛIPHgHctsZYQonmT�H3ó$HcZWQ�tYS�Hga	Qf[]^WSUQYX"Z+ä�X þ �a�î�;k�`Pôc^YS�Q�p�ø&S�`KTq÷
T�Q	Zs`PZ$�@IbG3ZYôJ^WG3ôJQO��õJ�ÝQ�GcZWG3IPòi�	Q�TUpYQ�`KZ�TUQfSqó¤QfSUQfZWa�Q�ó¤HJS&Tmø�H
[]`��ÃQ	S�Q	Z�TÚh�G3TUS�`�X,nU`��fQfnfVcT�pYQ�S�Q�ó¤QfSUQfZWa�Q�nq`��	Q þ pgpJû�ü þ p-p�ûÓG3ZW[
T�pYQst\HløÚQ	SwHcó(TmøÚH þ úJù�r[ü þ úJù�rWõÅkWHcSwTUpWQiS�Q�ó¤QfSUQfZWa�Q�nU`��fQcV
T�pYQ	S�Q�`bn#ZYH,`PZ�TUQfSqó¤QfSUQfZWa�QÓó¤HJS�G3Zgòia	GcaupWQ�IK`PZYQcõ�kWHcS#tRHløÚQ	S#Hcó
TmøÚHwhwG3TUS�`Pa	QfnÚT�pYQ	S�QÓ`Pn#GcIKø"Gªò]nÚ`KZ�TUQfSqó¤QfSUQfZWa�QJõ

�"pYQiQ�X]Qoa�^]T�`KHJZ H3óî>i� ñ:!;ø&`�T�p S�Q�ó¤Q	S�Q	Z\a�Qi`KZYtW^]TwT�G�	JQfn
þ pYS�HJZ�G�nU^YZ,^WI�T�S�G.û]Vir�ûcú�!�[x�cõ�N#Zgò.ó¤^YIKI²nU`Kh4^YIbGlTU`PHcZ,T�G�	JQfn
G3T�IPQfGJnmT$û3ú#TU`Ph.Qon�h.HJSUQJõ·#%�cQ	Z�TUpYQ&nU`KZYôJIKQ�IKHgHJt4nU`Kh4^YIPG3TU`PHcZ�`bn
T�`KhwQ&a�HJZWnq^Wh.`PZYô\õ]\�^YS�G3Z\G3IPògnU`bndTuG�	cQon2IPQfn�nÊTUpWGcZ�HJZYQ�hw`PZg^]TUQ
ó¤HJS&QfGcaupiS�Hc^]T�`KZYQÓø&pYQ	TUpYQfS&TUpWQ	S�Q�`bn"`PZJT�Q	SUó¤Q	S�Q	ZWa	QÓHcS"TUpWQ	S�Q�`bn
ZYH�`PZ�TUQfSqó¤QfSUQfZWa�QJõ

L�^YQwTUHiT�pYQ�Zg^Yh�ORQ	S�HcóÚQoöJ^\GlTU`PHcZ\n�TUHo�cQfSU`Kó¤òcVd`KT�`bnV�cQ	S�ò
[]`�m,a�^YIKT�TUHo�JQ	S�`�ó¤òÛOgòspWGcZW[ÑTUpYQ,GJa	a�^WS�GJa�ò�H3ó�TUpYQ�G3Z\G3IPògnU`bn	õ
�ÞQ#nq`Ph�^WIPG3TUQ þ ú�H3óRTUpYQ&ÿJúcú�a	G3IPIbn�TUH�TUpYQ^X"Z+ä�X þ SUHJ^]TU`PZYQÚ^Wnq`PZYô
:10-:1X�3�27&)Ò�è$ó¤S�Hch_A�X�0g4-3 ý � �zõ®�"pYQEnU`Kh4^YIPG3TU`PHcZÓS�QfnU^YI�Tun2a	HcZ��WS�h
HJ^YS#G3ZWGcIKò]nU`Pnfõ
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�ÞQ�ZYHlø:a	HcZWnU`b[]Q	S&nUQ	IKóÊ`PZJT�Q	SUó¤Q	S�Q	ZWa	QcõW>gQfI�ó�`KZ�T�Q	SUó¤Q	S�Q	ZWa	Q�p\G3t]÷
tRQ	ZWnÚø&pYQfZ,TmøÚH�S�Q�ó¤QfSUQfZWa�Qon$H3ó2TUpYQÓnUGchwQ�G3S�SuGªòcVcHJSET�pYQÓnUGch.Q
S�Q�ó¤QfSUQfZWa�Qw`PZÞ[]`��ÃQ	S�Q	Z�T�`�T�Q	SuGlTU`PHcZ\n	Vd`PZ�TUQfSqó¤QfSUQ.`KZ a	GJaupYQcõ^�"pYQ
Q	X]GchwtYIKQJV§k�`KôJ^YS�QwùYVd`Pn�T�pYQ�a�HJh.tRHJnU`KTU`PHcZÑHcóÚnU`�XÛIPHgHctWnÓø&`KTUp
HJZYIKòÞHcZWQ�h.QfhwHcS�òÑS�Q�ó¤Q	S�Q	Z\a�Q�`PZ QfGcaup2õz#�Gcaup hwQ	hwHcS�òÑS�Q�ó�÷
QfSUQfZWa�Q,p\Gcn�Gs[Y`<�ÃQ	S�Q	Z�T.nUtWG3TU`bG3I$S�Q	^WnUQ�GcZW[ `�T.`Pn��cQfSUòÝIKHJZYôWõ
>���N�!Ûñm_(N6S�Qfa	HcôcZW`��fQfn�TUpWG3T�TUpYQ�`PZJT�Q	St�lG3I&ORQ�TmøÚQ	Q	Z S�Q	^WnUQfn

`W|l|o�DP `\��yJ� N ¶7I K�Ã I�Q ¶7ÃLN ÃOR�I
a ´cb�«�¬®­ P3Ò R�P PcÒ ÃOR ¶oÒ PLP ¶fÒ POP ¶oÒ POP ¶fÒ PLP

`W|l|o�q¶ a ´cb�«�¬®­ P3Ò R�P PcÒ ÃOR PcÒ'¶7Ã ¶fÒ POP ¶oÒ POP ¶fÒ PLP
`W|l|o�^Ã a ´cb�«�¬®­ P3Ò R�P PcÒ ÃOR PcÒ'¶7Ã P3Ò POI ¶oÒ POP ¶fÒ PLP
`W|l|o�DK a ´cb «�¬®­ P3Ò R�P PcÒ ÃOR PcÒ'¶7Ã P3Ò POI PcÒ POK ¶fÒ PLP
`W|l|o�eQ a ´cb�«�¬®­ P3Ò PLP PcÒ POP PcÒ PLP P3Ò POP PcÒ POP P3Ò PLP
`W|l|o�^R a ´cb�«�¬®­ P3Ò PLP PcÒ POP PcÒ PLP P3Ò POP PcÒ POP P3Ò PLP
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`bnÛGló�T�Q	SsHJZYQ `�T�Q	SuGlTU`PHcZ:H3ó4TUpYQ HJ^]TUQfSsIKHgHct2õ�ñ�TÛa	HchwtY^]T�Qfn
T�pYQÐS�Q	^\nqQ,[]`bnqT�G3Z\a�QÐGcZW[²V�`PZ TUpYQia�^YS�S�Q	Z�T�`Ph.tWIKQfh.QfZ�T�GlT�`KHJZdV
`KT��YX]Qfn&TUpYQ@�lGcIK^YQ�H3ó�TUpYQ�`PZ�TUQfSqó¤QfSUQfZWa�Q�[]QfZWnU`�TmòiGlTc�À� þ õEñ�T
GJnUnU^YhwQfn�T�pYQ	S�Qw`PnÓGihw`Pn�n�[]^YQ.TUHsafG3tWGJa�`KTmòs�¤`PZÞôJQ	ZYQfS�GcI�TUpYQ
[]`bnqT�G3Z\a�QÓ`Pn"ZWH3T&G.a	HcZWnqT�GcZ�T"GcZW[,`KT#a	G3ZWZYH3T"O\Q�a	HchwtWGcSUQo[wTUH
T�pYQ�afGcaupYQ&nU`��fQO��õJkWHcS�T�pY`PnEtWG3SUTU`ba�^WIPGcSEa	GJnqQJV3`�TÚ`PnEGÓTU`Pôcp�T$QfnqTU`K÷
h�GlT�`KHJZdõ2ñ³Z�ôJQ	ZYQfS�GcI3`KT2`PnÊG3Z�H��JQ	S²QfnqTU`Ph�GlT�`KHJZdõ§�"pYQ$Q	X]`PnqTUQfZWa�Q
HcóÃ`PZ�TUQfSqó¤QfSUQfZWa�Q"tYIbGªò]n�TUpYQ#h�Gc`KZwS�HcIPQcV3`KTE[]`bnUa	SU`Phw`KZWG3TUQon�ø&pYQ	Z

TUpYQfSUQ&`bn�`PZJT�Q	SUó¤Q	S�Q	ZWa	Q&G3ZW[.ø&pYQfZ4T�H�a�Hc^WZJT�T�pYQ&`PZJT�Q	SUó¤Q	S�Q	ZWa	Qfnfõ
ñ³Z[�ÊGcOYIKQ þ VYø�QÓS�Q	tRHcSUT"TUpYQ�S�QfnU^YIKT�n"H3óÊTUpYQ�GcZWG3IPò]nq`bnfõ
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�ÝQÝG3ZWGcIKòi�	QÐTmøÚH��lGcSU`bGlT�`KHJZWnwH3ó�TUpYQÛa	HchwhwHcZÄ¤�ÛiØ�÷zh�G3TUS�`�Xg÷
h�^YIKTU`PtYIPò+G3IPôcHJSU`KTUpYh �¾Qcõ ôWõ ý�þ ú�����õ ñ³ZÅk�`KôJ^YS�QqrÝTUpYQ�nq`��	QÐH3ó
h�GlTUS�`KX � `Pn2ZYH3TÊG#t\HløÚQ	SÊH3ógTmø�H\VfOW^]TÊ`KTÊ`bn²ó¤HJS·�@GcZW[@�.õ��"pYQ
nq`��	Q�Hcó � pWGcn"ORQ	QfZÛaupYHJnUQ	Z�nqH.T�pWGlT(`Kó�TUpYQfSUQÓ`bn#`PZ�TUQ	SUó¤Q	S�Q	Z\a�Q
[]^YQ�T�pYQ�S�Q�ó¤Q	S�Q	Z\a�QwHcZ���V�`KT�[]HgQfn�ZYHcT�pWG3tWt\QfZl�cQ	S�òsH3ó�T�Q	Zdõ
�"pYQ&`PZW[]Q�Xwa�HJh.tW^]T�G3TU`PHcZ.ó¤HcSR� `bn�tWGcS�Gch.Q	TUQfSU`��	Qo[Z�®ú^ã�� ã
� r G3Z\[Øú ã|çÐã � r+��õ N�a	a�QonUnUQfnwHJZØh�G3TUS�`�X��
`PZJT�Q	SUó¤Q	S�Q
ø&`�T�p T�pYQ�Gca	a	Qfn�nqQon�HJZT��õ+L(^YQiT�HÑT�pYQ�^YtYtRQ	SwO\HJ^YZW[Yn.øÚQ
aupYHgHJnUQ&ó¤HcSETUpYQ�tWG3SuG3hwQ	TUQ	SunfV��@[]HgQonEZYHcTE`PZJT�Q	SUó¤Q	S�Q#ø&`KTUpÐGcZgò
H3T�pYQ	S�h�GlT�SU`KX²õx#W�cQfZÝ`Kó"`�T�a	Hc^YIb[²V²T�pYQ�`KZ�T�Q	SUó¤Q	S�Q	ZWa	Qw[YQ	ZWnU`�Tmò
ø�HJ^YIb[,ORQÓnUh�G3IPI®õ��ÞQ�G3S�Q�GcOYIKQ�TUHw[]`bnmT�`KZWôc^Y`bnqpÐTmøÚH.[]`��ÃQ	S�Q	Z�T
a�HJZJT�SU`POY^]T�`KHJZ°��GlT�a�HJhwtY`KIPQ.TU`PhwQcV�7 �a� �;�H��VÊGcZW[ÞGlT�SU^WZÑT�`KhwQcV
7 � � �;�H��õ ñ³Zb�ÊGcOYIPQsùÝøÚQsa	G3Z nUQ	Q�TUp\GlTwTUpYQÛnU^YôJôcQfnqTUQo[ IP`PZYQ

`\��y�� N ¶7I KOÃ ILQ ¶�ÃLN ÃOR�I
a ´cb#«�¬?­ ÃlÒ POP ¶oÒ POP ÃlÒ PLP Ã3Ò POP Ã3Ò PLP ÃlÒ POP
a � b�«�¬®­ P3Ò POP PcÒ POP P3Ò PLP PcÒ POP PcÒ PLP P3Ò POPd ÆJÁOeofqpWÈ x®yl�m��}³{b��}m��y��u�Ó�q�	��Ì��oÔR{P|f}(�mÉ��Ó�c}m|l�u���c�J}m�Ó��ysrÃ��Ïo�c}m�îQJÒCE��{b�U}m�uy��u�4|oyÝã �J|l�u�ÓyJ|f����yl�m��}³{P��}m�4Í$�Ë�mÉÞ���fy��5G@Í$�Ë�mÉ�P�t

uOvxw tlI�QJÒ$x®�EÍ�|f��Ì��w�Ë{dÍ��#���³�#Ì��fÏf��}"���	}q�f~��U�m��}m��Ùf�fÌ��J�u�uÒ$åÚ|	�m�
�mÉ��	���mÉJ�Ú|o�c�m��~��fÌYÌ���yJ�Ú�³��×u�&���H¶1IOG�ÒcÜ �Ë�mÉ.�(��Él�c�³�����fÌYÌ���y��Ú|	{°K�Ã�G
�mÉJ�"Ì���yJ�#�³��×��&���$|f�J�m��~��fÌY{b|	}��]|	�mÉw�]��}³{P|f}m~��fyJ�u�#�fy��4�uyJ��}mÏf�lÒ

nq`��	Qw`bn þL� ¿�õ��"pW`Pn�Q	XYG3hwtYIPQ.p\GcnÓORQ	Q	Z `PZ�TUS�Hg[Y^Wa�Qo[ÛT�HÛnqpYHlø
G�afGcnUQ(ø&pYQfSUQ(TUpYQ�Hct]T�`Kh�GcI\IP`KZWQ�S�Qf[]^\a�Qfn�`PZJT�Q	SUó¤Q	S�Q	ZWa	Q�GcZW[�`KT
`Pn.nUhwGcIKIPQ	S�TUpWGcZ+T�pYQÐa	HchwhwHcZÅp�ù;¿ IK`PZYQcõ�¥dQ	T.^Wn.a�HJZWnU`P[]QfS

`\��y�� N ¶7I KOÃ ILQ ¶�ÃLN ÃOR�I
a ´cb «�¬?­ P3Ò POP PcÒ POP P3Ò PLP PcÒ POP PcÒ PLP P3Ò POP
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#define CACHE_SIZE 16384

int A[CACHE_SIZE /16][(CACHE_SIZE+16)/4];
int B[CACHE_SIZE / 32][(CACHE_SIZE+32)/4];
int C[CACHE_SIZE / 64][(CACHE_SIZE+64)/4];
int D[CACHE_SIZE / 128][(CACHE_SIZE+128)/4];
int E[CACHE_SIZE / 256][(CACHE_SIZE+256)/4];
int F[CACHE_SIZE / 512][(CACHE_SIZE+512)/4];

int
main ()
{
  int i,j,k,l;
  int step;
  l = 0;

  for (j=0;j<4;j++) {
    for (k = 0; k < CACHE_SIZE / 16 k++)
      A[k][j]++;
  }

  for (j=0;j<8;j++) {
    for (k = 0; k < CACHE_SIZE / 32; k++)
      B[k][j]++;
  }
  
  for (j=0;j<16;j++) {
    for (k = 0; k < CACHE_SIZE / 64; k++)
      C[k][j]++;
  }
  

  for (j=0;j<32;j++) {
    for (k = 0; k < CACHE_SIZE / 128; k++)
      D[k][j]++;
    
  }

  for (j=0;j<64;j++) {
    for (k = 0; k < CACHE_SIZE / 256; k++)
      E[k][j]++;
  }

  for (j=0;j<128;j++) {
    for (k = 0; k < CACHE_SIZE / 512; k++)
      F[k][j]++;
  }

  return 0;
}Þ^ßMà È"pWÈ �3�uÌË{²xzyl�m��}³{P��}m�uyJ�u�#�fy��.�fy��fÌË�c�³���E}m�u�³�JÌË�m�

#define N1 1335
#define N2 1335

extern  double U[N1][N2], V[N1][N2], P[N1][N2],UNEW[N1][N2], VNEW[N1][N2], 
PNEW[N1][N2], UOLD[N1][N2],  VOLD[N1][N2], POLD[N1][N2], 
CU[N1][N2], CV[N1][N2], Z[N1][N2], H[N1][N2], PSI[N1][N2];

extern double D0, DX, DY;

void calc1(int M, int N) { 
  int i,j;
  double FSDX,FSDY;

  for (i=0;i<M;i++) 
    for (j=0;j<N;j++) {
      
      //     RN 0         =       1        2       3 
      CU[i+1][j] = D0*(P[i+1][j]+P[i][j])*U[i+1][j];
      //C     #  1 2 3 0
         
      //C     RN 4                 5        2       6  
      CV[i][j+1] = D0*(P[i][j+1]+P[i][j])*V[i][j+1];
      //C     # 5 2  6 4
      //C     RN 7                   8          6               9
      Z[i+1][j+1] = (FSDX*(V[i+1][j+1]-V[i][j+1])-FSDY*(U[i+1][j+1]
      /* C     RN       3           2      1        10         5   */

    -U[i+1][j]))/(P[i][j]+P[i+1][j]+P[i+1][j+1]+P[i][j+1]);
      //     # 8 6 9 3 2 1 10 5 7
      //        RN 11       2             3        3        12     12
      H[i][j] = P[i][j]+D0*(U[i+1][j]*U[i+1][j]+U[i][j]*U[i][j]
     //     RN       9        9        13     13 

  +V[i][j+1]*V[i][j+1]+V[i][j]*V[i][j]);
      //     #  3 12  9 13 2 11
    }
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